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[0021] 

[Embodiment] 

A concrete embodiment of the present invention will be explained 
below with reference to the drawings. In this embodiment, an adjusting 
method of the optical component of the present invention is applied to an 
optical pickup apparatus which writes and/or reads information signal on or 
from a disc which information signal recording medium such as an optical 
disk and a magneto-optic disk. The optical pickup apparatus is disposed 
and used in a recording and/or reproducing apparatus which records and/or 
reproduces information signal with respect to the disk. 
[0022] 

As shown in Figs. 1 to 3, the optical pickup apparatus includes an 
optical block 1 which becomes a stationary member, and a barrel holder 2 
which is integrally provided on a lower side of the optical block 1 and which 
becomes the stationary member together with the optical block 1. The 
optical block 1 and the barrel holder 2 are integrally formed of synthetic 
resin or the like. 
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[0023] 

The optical block 1 is formed into a substantially flat plate-like shape, 
and is provided at its one side with a shaft "insertion hole 6. The optical 
block 1 is supported in the recording and/or reproducing apparatus such that 
the optical block 1 can move along the guide shaft 23 by inserting a guide 
shaft 23 disposed in the recording and/or reproducing apparatus into the 
shaft-insertion hole 6. The guide shaft 23 is fixed to and disposed on a 
chassis 24 of the recording and/or reproducing apparatus. 
[0024] 

The optical block 1 is disposed in an optical pickup apparatus 
disposition opening 25 formed on the chassis 24. A support projection 7 
having a hook-like curved shape projects from the other side of the optical 
block 1. The support projection 7 engages with an edge of the optical pickup 
apparatus disposition opening 25 to restrain the turning motion of the 
optical block 1 around an axis of the guide shaft 23. 
[0025] 

The optical block 1 is provided at its one side edge with a rack portion 
5. A pinion gear 26 disposed in the recording and/or reproducing apparatus 
meshes with the rack portion 5. The pinion gear 26 is rotated by a motor 
(not shown). If the pinion gear 26 is rotated, the optical block 1 moves along 
the guide shaft 23. 
[0026] 

The barrel holder 2 has a hollow for accommodating optics therein, 
and is formed into a substantially cylindrical shape. A semiconductor laser 
3, a diffraction grating 33, a beam splitter 34 and a photodetector 29 are 
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accommodated and held in the hollow of the barrel holder 2 as the optical 
components. The photodetector 29 is a photodiode for example. In the 
barrel holder 2, a luminous flux emitted from the semiconductor laser 3 is 
divided into three or more luminous fluxes of light by the diffraction grating 
33 and then, the luminous fluxes are reflected on a surface of the beam 
splitter 34 and emitted outward of the barrel holder 2 upward. The optical 
block 1 is provided at its substantially central portion with a through hole 
through which the luminous fluxes emitted from the barrel holder 2 pass 
upward of the optical block 1. 
[0027] 

The photodetector 29 is mounted on a bottom surface of a barrel 28 
which becomes a substantially cylindrical holding member. The bottom 
surface of the barrel 28 is provided with a through hole 30 from which a 
light-receiving surface of the photodetector 29 is oriented upward. The 
barrel 28 is mounted on the barrel holder 2 through adjusting means. The 
adjusting means includes a plurality of guide holes 31, 31 and 31 which are 
guide recesses, and a plurality of guide pins 32, 32 and 32. The guide pins 
32, 32 and 32 hang down from a peripheral side of the barrel holder 2 such as 
to surround the barrel holder 2. The guide holes 31, 31 and 31 upwardly 
open from the peripheral side of the barrel 28 in correspondence with the 
guide pins 32, 32 and 32 such as to surround the barrel 28. The guide pins 
32, 32 and 32 are fitted into the guide holes 31, 31 and 31, respectively. The 
guide pins 32, 32 and 32 and the guide holes 31, 31 and 31 can move the 
barrel 28 in the vertical direction with respect to the barrel holder 2, i.e., in 
the optical axial direction which is perpendicular to the light-receiving 
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surface of the photodetector 29. 
[0028] 

The barrel 28 is fixed to a predetermined position on the barrel 
holder 2 by adhesive becomes a fixing member. The adhesive is made of 
synthetic resin, and is originally a fluid, but is solidified when it is heated, 
irradiated with ultraviolet rays or is left in the air. 
[0029] 

An objective lens drive apparatus is mounted on an upper surface of 
the optical block 1. The objective lens drive apparatus includes a base 
member 11 which becomes a hold member, and is formed on the base 
member 11. The base member 11 is provided at its substantially central 
portion with a through hole and is made of metal material or the like into a 
substantially flat plate-like shape. The base member 11 includes a plurality 
of support holes 20 and 20 constituting adjusting means. Support pins 8 
and 9 project from the upper surface of the optical block 1, and constitute 
adjusting means together with the support holes 20 and 20. The support 
pins 8 and 9 are loosely inserted into and engaged with the support holes 20 
and 20. The base member 11 can move in a direction inclined with respect 
to the optical block 1 by the support holes 20 and 20 and the support pins 8 
and 9. 
[0030] 

A pair of magnetic yokes 12 and 12 are mounted on the base member 
11. The magnetic yokes 12 and 12 are made of high magnetic permeable 
material, and rise upward from opposite sides of the base member 11. A 
pair of drive coils 13 and 13 is mounted on the magnetic yokes 12 and 12 



correspondingly. 
[0031] 

A lens bobbin 15 is supported on the base member 11 through a 
flexible arm 17. The flexible arm 17 is made of material having flexibility 
such as synthetic resin and formed into an arm shape. The flexible arm 17 . 
has a base end portion 18, and the base end portion 18 is supported by a pair 
of support pins 19 and 19 projecting from the base member 11. The lens 
bobbin 15 is mounted on a tip end of the flexible arm 17. The flexible arm 
17 supports the lens bobbin 15 such that the lens bobbin 15 can move. 
[0032] 

A pair of magnets is mounted on the lens bobbin 15 through yoke 
portions 14 and 14. These magnets are inserted into the drive coils 13 and 
13, respectively. An objective lens 16 which is an optical component is 
mounted on the lens bobbin 15. The objective lens 16 is located on a 
substantially central portion of the optical block 1 on the upper side thereof 
and supported thereon such that a luminous flux emitted from the barrel 
holder 2 enters the objective lens 16. 
[0033] 

If drive current is supplied to the drive coils 13 and 13, the objective 
lens drive apparatus moves the lens bobbin 15 in the optical axial direction 
of the objective lens 16 and a direction perpendicular to the optical axial 
direction. 
[0034] 

The objective lens drive apparatus is mounted on the optical block 1 
by bonding and fixing the support pins 8 and 9 and the support holes 20 and 
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20 by adhesive 27 which is a fixing member. 
[0035] 

In the optical pickup apparatus having such a structure, a luminous 
flux emitted from the semiconductor laser 3 through the barrel holder 2 
enters the objective lens 16, the light gathers on a signal recording portion of 
a disk which is held and rotated in the recording and/or reproducing 
apparatus and irradiated. The luminous flux irradiated on the signal 
recording portion is modulated and reflected in accordance with information 
recorded in the signal recording portion and returns to the objective lens 16. 
The luminous flux which returned to the objective lens 16 passes through the 
beam splitter 34 and reaches the photodetector 29, and is detected by the 
photodetector 29. Electric signal output from the photodetector 29 is a read 
signal which read the information recorded in the disk. 
[0036] 

The objective lens drive apparatus moves the lens bobbin 15 in 
accordance with the drive current, thereby locating a point of concentration 
of the luminous flux formed by the objective lens 16 always on a recording 
track of the signal recording portion of the disk. 
[0037] 

The optical pickup apparatus is moved along the guide shaft 23, and 
writes and/or reads an information signal over the inner and outer 
peripheries of the disk. 
[0038] 

When constituting the optical pickup apparatus, it is necessary to 
adjust the position of the photodetector 29 in the optical axial direction, the 



height and inclination of the base member 11, and positions of the various 

optical components. 

[0039] 

The position of the optical pickup apparatus in the optical axial 
direction of the photodetector 29 is adjusted by moving and adjusting the 
barrel 28 along the guide pins 32, 32 and 32 whole monitoring the read 
signal state. In this adjustment, when the position of the barrel 28 with 
respect to the barrel holder 2 comes to a position where the read signal is 
brought into its best state, i.e., when the moving and adjusting operations of 
the barrel 28 are completed, the barrel 28 is fixed to the barrel holder 2 
through the adhesive. The barrel 28 may be fixed to the guide pins 32, 32 
and 32 by charging the adhesive into the guide holes 31, 31 and 31. 
[0040] 

The height and inclination of the base member 11 in the optical 
pickup apparatus are adjusted by moving and adjusting the base member 11 
with respect to the optical block 1 in the vertical direction and the inclined 
direction. In this adjustment, when the position of the base member 11 
with respect to the optical block 1 comes to a position where the read signal 
is brought into its best state, i.e., when the moving and adjusting operations 
of the base member 11 are completed, the base member 11 is fixed to the 
support pins 8 and 9 by the adhesive 27. The adhesive 27 is charged into 
gaps between the support holes 20 and 20 and the support pins 8 and 9 and 
then is solidified, thereby fixing the base member 11 to the support pins 8 
and 9. 
[0041] 
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In the adjusting method of the optical component according to the 
present invention, the fixing member is not limited to the adhesive described 
in the embodiment, and solder may be used. That is, when the adjusting 
method of the optical component is applied to the objective lens drive 
apparatus constituting the optical pickup apparatus as shown in Figs. 4 and 
5, the base member 11 which becomes the hold member is adjusted in 
inclination with respect to the optical block 1 which becomes the stationary 
member and then, the base member 11 is fixed by means of solder. 
[0042] 

In the objective lens drive apparatus, a pair of magnetic yokes 60 and 
60 hang from opposite sides of the base member 11. A pair of drive coils 58 
and 58 is mounted on the magnetic yokes 60 and 60, respectively. Base 
ends of a pair of leaf springs 54 and 54 are mounted on the base member 11 
through leaf spring hold members 53 and 53. A lens bobbin 56 is mounted 
on tip ends of the leaf springs 54 and 54 through a hinge member 55. An 
objective lens 16 which is an optical component is mounted on the lens 
bobbin 56. The lens bobbin 56 is supported by the base member 11 such 
that the lens bobbin 56 can move in the optical axial direction of the objective 
lens 16 and a direction perpendicular to the optical axial direction by flexible 
displacement of the leaf springs 54 and 54 and flexible displacement of the 
hinge member 55. A plurality of magnets 57 and 57 are mounted on the 
lens bobbin 56 through yoke portions. The magnets 57 and 57 are located in 
the drive coils 58 and 58 or in the vicinity of the drive coils 58 and 58. 
[0043] 

The base member 11 is formed with a pair of insertion holes 52 and 
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52 which constitute the adjusting means. A pair of support pins 51 and 51 
which constitute the adjusting means together with the pair of insertion 
holes 52 and 52 project from the optical block 1. The support pins 51 and 51 
are loosely inserted into the insertion holes 52 and 52, respectively. Outer 
peripheral surfaces of the support pins 51 and 51 and inner peripheral 
surfaces of the insertion holes 52 and 52 are fixed to each other by means of 
solder. 
[0044] 

The base member 11 of the objective lens drive apparatus is moved 
and adjusted in the vertical direction and the inclined direction with respect 
to the optical block 1 while monitoring the read signal state, and when the 
position of the base member 11 with respect to the optical block 1 comes to a 
position where the read signal is brought into its best state, i.e., when the 
moving and adjusting operations are completed, the base member 11 is fixed 
to the support pins 51 and 51 by means of solder. 
[0045] 

When the base member 11 and/or support pins 51 and 51 are made of 
synthetic resin, in order to solder them to each other, it is necessary to coat 
and form the inner peripheral surfaces of the insertion holes 52 and 52 
and/or outer peripheral surfaces of the support pins 51 and 51 with 
conductive material by means of printing, etching, plating or the like. In 
this case, the inner peripheral portions of the insertion holes 52 and 52 
and/or outer peripheral portions of the support pins 51 and 51 are formed in 
two colors by molding using materials which can be electroless plated and 
then, these portions can be coated with the conductive material by the 
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electroless plating. In such a case, members made of metal material may be 
mounted on the insertion holes 52 and 52 and outer sides of the support pins 
51 and 51 by means of so-called press-fitting. 
[0046] 

[Effect of the Invention] 

As described above, in the adjusting method of an optical component 
according to the invention, the hold member holds the optical component, the 
hold member is guided and supported such that the hold member can move 
in the optical axial direction with respect to the stationary member. The 
hold member is moved and adjusted in the optical axial direction. Then, the 
hold member is fixed to the stationary member by the fixing member. 
[0047] 

In the adjusting method of an optical component according to the 
invention, the hold member holds the optical component, the hold member is 
guided and supported such that the hold member can move in the optical 
axial direction with respect to the stationary member. The inclination of 
the optical axis of the hold member is adjusted and then, the fixing member 
is charged between the hold member and the stationary member, the fixing 
member is solidified and the hold member is fixed to the fixing portion. 
[0048] 

Therefore, in the adjusting method of the optical component, the 
optical component can be fixed without providing a mechanism which fixes 
the optical component on the optical equipment, and the hold member can 
strongly be held at the adjustment-completion position. 
[0049] 



That is, the present invention can provide an adjusting method of an 
optical component capable of easily adjusting position and/or inclination of 
the optical component without complicating the structure of optical 
component, and capable of reliably fixing the optical component after the 
adjustment. 
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1 <0±ffi»fcgSR$nJ:IB45-3fcJ*?L2 0, 2 0 k k t>K 

-&$tv5o ±E^-^Wl 114, ±IE^«f?L2 0, 2 
O.RULhSa#3:#t?V8, 91-4; 5, >7 1 

50 ir*fi-sM#*(S]^®^" 5 Itg^ 7 i^^ v ^<» 
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[0 0 3 0] Jbie^-^gRW 1 l±l-f4, — ttnWM* 

i2, 1 2i4, ^mmmmmzi vmrftzft. ±t2--< 

I3;$Htv>.5, r^b^a-^i 2, 1 2t^(i, -2* 

CDiEtba^^H 3, 1 3#^UT&tttfb*lTV^o 
[0 0 3 1] ^Lt, _hfS-<— ^-SliW 1 l±tll, 

±IE-5I»ttT-Al 7(4, -^^MflgW^WSI^ 

1 8£, liiC^^tlfc-^co^ 
fyi9, l 9iri!9^$n-cv^ 0 rco-er^r- 

Al 7(4, &^I!lK±!EW>"X:tfEfc->-l 5^©#(tb 

[0 0 3 2] iKuvXTStrv 1 5(C{4, 3— ^g|51 
4, 1 45r^bT— *t<0-?^-> N^8l#»tfctfCV^ 
•5, rJl^v^y hit ±|ESgfb3-f/H 3, 13rt 
ti*f^bTffA$^Tl^o ±12U-^X#t^l 

5KI4, ^asfpT-feS^i^Xi etmttrtbixx 
V^o :^ftv>Xl6tt, JilE^fSi^gP 2 J; >5 It 

[0 0 3 3] rcoMfeU'^XIEtbgaii, ±ISIEiti3-r 
/H3, l 3(r|gt!i*to s ^^n5.r t^<fc<9, ±IS 
W>-X#t->-l 5£, ±I2*l*L'VXl 6 (OftffcfJlSlS. 

[0 0 3 4] LT, rW^l^^XIgti^Sli:, @# 
±I23d3?L20, 2 0 b<Dmtf. t&&m?i£tlZ>Z 
So 

[0 0 3 5] Z<D£?\Zffij$,iSift,tcyt^K°y?Tv7m 
g{r*5^TI4, JbfE¥## u—^3 ± 9 S§-fribH±f2^ 
1H^tl5 2 4«9W!U$nfc5t*:i4, ±122*^1^X16 
KA*t£;fb, ±f2f2IS&l>VXI4lf£SertK^T^ 

Xl 6l;I5, r©»«lWyXl 6^Mo/c3tSl4, ± 
fat'— A^zfV y$ 3 4Sr@iiL-tJi|S5fe^mSg2 

[0 0 3 6] -t LT, ±IB^^>X|g«)^ei4, ±12 
1/^Xtf? fcf V 1 5 &±iESE»m»ftt-/S CT^tM&fFT-S 

&S7 5/*±Kteg£-a:5. 



(5) i)#M¥6-20 28 5 

S 

[0 0 3 7] ^^fy^^gllt ±12 

[00 3 8] ^<D^t°?'^-Ts'7'^BSr ; t«^-t"^»-fc 
[00 3 9] rO7t^t 0 y^Ti/7°^«^*3lt5±fE^ 

io vmm2 9 ^Tttt^i^co^ecfistt, *1\ ±f2§fcn 

9 « »«>:|KIK«:Kft L*rt* c, , ±i20fcffiffl 2 8 £±123- 
^KtV3 2, 3 2, 3 2 tc»oT8H6W«i-4 - t 

tt*fS2 8©±ffi«ElftfiM*»2lc*ri-5ffi*^ ±«Ett* 

31, 31, 3 lrt^5£«i-^r tfcit), ±IEfilfiBSl5 
20 2 8 4r±iE#>tf-Y Kt°^3 2, 3 2, 3 2l;»UTHf 

[0 0 4 0] £7c, r. <D%¥- \i°y?T v r^BK&ltS 
±SB-<-^SB*f 1 l<Oii5$S.TJ^#<7)pfil4. *-f, ± 
E«Eft9flr-5-©*tl»S:ft«U**Sb» t*-<— ^SB*f 1 1 
Sr±IS3fe^^a f * 1 KM LT±T:frf«).S.04B£ 

Kdo^TIi, ±82^— ^Stttl l<0±|2^t*^7'ni5x^ 
1 tr*H-3t£«/i s > ±I2K& ^tfcfii 

iO ili^TLfctfl:, - 1 1 Sr, ±12 

#^^8, 9l:»tt, ±IES5«?M2 7{c<tD@» 
r<0^*Sij2 7l4, ±|2#^?L2 0, 2 0^ 

t/-hi2*^t°>8, 9 m<DQW.n\z.%mzMz.m^ 

[004 1] -t L"C, ^HJ(c#,S^a5 a Q 0 Wira^*fe 
^*JV>TI4, ±EBf«Wtttl±, ±i6U7cHJ£CT [ 1 3 

[0 0 4 2] rw^U^XiEti^Bir*5^Tli, ±12 
^SWl jffif{R!|{ftl§l5^l-{iaL--C— tt<Dm% 

3— i7 6 0, 6 0^K^iPt"CV^?). rtufc^^s— i7 
6 0, 6 0KI4, — >*C0iESi)3^^5 8, 5 8^1 
TS^#»^e>^^TV^5„ *7c, ±ia-«-^»Wi l 
50 «/<^^§|5$t 5 3, 5 3 Srtf- Ut, — *t<73«/<^ 5 
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4, 5 4^*^Ji*ftffttfc*lT1^5. rft5>«/^5 
4, 5 4 <Dfti$m\a^ t^«W5 5S:^ bT> 

V^5o :^^^^5 6[3\ ±|B#tR^5 4 l 5 4 

te«\ 3-^g|J^LTlt^n^h5 7, 5 7^ 
Ktttt«b;h/CV>3 0 h5 7, 5 7H ± 

8, 5 8^fi«^fiLBStl"CV^5 0 
[OO 4 3) ttt, ±E^-^»*fl ifctt* ISS^ 

?L5 2, 52 tt h\z±mmm^m*Mj&irz>--tt(D3: 

5 1, 5 1 tt, JblE€-#i§?L5 2, 5 2te^f/SbTiS« 
1, 5 l^j5lffiSBi:±fa*lfiiTL5 2, 5 2<DJ*)J?!ffi 

So 

[0 0 4 41 i-/i*?*>, rcOttfeU^X^SjglgCD-i— 
-hiEft^^n */ 1 L.T±T#fr 1- 

[004 51 ±^—^mt 1 1 Xtf/Xtt-hlB 

^tV5 1, 5 1 Sr^jjHMBHISM:: J: t» Jgfife 

ifii?L5 2, 52 ©rtwasfflxtf/XttilB^tr^s 
1, 5l©*WHffi»te, BPW,.a=-yf-v^ 

So *fc, r<0#^-iC(i, ±IE#ji7L5 2, 5 2<7?rtMI 
l^fttf/Xtt-klBXfcftf ^5 1,5 1 o^-fflW^Sr, 

ir, r i4, -klEffilTL 5 2 , 5 2 f*3.K:tf/Xi± 
±IS^fcfV5 1, 5 1 <OtmU\zttl,X* &.mtt$M>* 

[0 04 61 



fflztt LT @* W#t~ i o T b* $ *x So 
' [0 0 4 71 Sfc, *%BJI^S3t^|5p 0 pWlSfi^fe»- 
*3V vC tt, ^^g|?p°p ft * hX 

Wi^^b-c^^i?p ( pw*tt5r«(ts*rp]^^«]^'tg 

\C$. W £ tvfc^»§[5 igfttt * IBS * * * tltc 
[0 0 4 81 UfcjJSoT, ^W5t^p?P°P«3SiS**f-*3 

[0 0 4 91 -r^fc*>, *^BJI±, 36¥«»W*fi!E©a 

zmmttrtz. t&x% 33te¥*BS.©fW#ft«r«{fc-t- 



[eh i ^m^^^u&com^^^&m^n^ 

[02] -hsE^ fcT y ^ T y ygfoM Sr^-Tffigfffi 

-efcSo 

[041 ±IE3fe^p n pWlSS^SrjSfflL.T«fi£$nS 

[nisi ±mm4^L-tctt®^^xmW)$im<Dffif&z: 
Tr-rmmmmxhz, 

y y 7*««?«fiaSr*i-^«P«»HT?*5- 

[^rofiB^] 

1 

8,9,5 1 

1 l ^fBW 

1 6 ttynis^x 

40 2 0 , 5 2 ffii?L 

2 7 S!*SiJ 

2 8 

2 9 Tt^fcB^ 

3 1 ^ KTL 

3 2 W KfV 
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[121 1 ] 1 [0 2] ^"PCf. %, 




[03 J T^r-*5 IB ]4] f^Gj.lf 
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